farms. There still remains considerable question, however, as to the influence these herbicides have on the flora of the soil. Conversely, the action of the soil on the herbicide remains obscure.
A review of the literature on 2,4-dichlorophenoxyacetic acid, commonly referred to as 2,4-D, gives considerable information regarding its action and persistency in the soil (1, 3, 6 , 7, 10, 11, 12, 15) .3 Investigations show that the activity of 2,4-D salts disappears in most soils within 8 weeks. I n some dry soils, however, their effect could still be detected 18 months after application.
Crafts (3) reported that in soils treated with 2,4-D, highly organic and sandy soils lost their toxicity much more rapidly than did heavy clay soils. Kries (7) noted that in acid soils the toxicity of 2,4-D was increased but that the action persisted longer in alkaline or limed soils. Kries also stated that toxic action remained strongly persistent in dry stored soils while limed soils retained a marked toxicity for 18 weeks in moist storage at 74°F. Cropping the soils reduced the period of toxicity 4 to 8 weeks, and increasing the moisture content of the soil further reduced the period of toxicity.
LUC~IS and Hamner (8) found that 2,4-D preparations were adsorbed and inactivated when mixed with charcoad and offered this as a possible explanation for the early inactivation of 2,4-D in muck soils.
Paynie and Fults (13) have revealed that 2,4-D caused growth abnormalities and reduction in nodulation in bean plants. Carlyle and Thorpe (2) concluded that 2,4-D salts present in the ''soil solution" at the rate of 0.5 ppin (0.21 pound per acre) would seriously restrict germination, limit growth, and practically inhibit nodulation of beans, peas, alfalfa, and red clover. They stated that the restricted nodulation was caused by the action of the 2,4-D on the plant rather than on the root nodule bacteria. Smith, Dawson, and Wenzel (15) noted a selective inhibitory action of 2,4-D tor the nitrite and nitrate forming organisms in 100 ppm of the herbicide. They found this inhibition, however, to last only 10 to 14 days. Smith et a2. (15) and Stevenson and Mitchell (16) found a greater toxicity existing for Gram positive organisms than for the Gram negative ones.
soil. This would be particularly true if has a residual effect in the soil.
T h e problem resolved itself into thre viz.: first, the influence of 2,4-D on leg growth in the soil; second, the determ residual effect of 2,4-D treated soils leguminous plants; and third, the influ on the microbial population of the soil
Methods and Procedure
Four leguminous plants -beans, peas, red c -were used in this study to determine the e on nodulation and plant growth, as well as i in the soil. Wheat was used as an additional known to be relatively resistant to the actio ammonium salt of 2,4-D was used in this stu greater toxic action in the soil (2, 4, 9). T h e p in the greenhouse in 1-gallon glazed clay p pounds of soil per pot. T h e soils used were P pH 6.8, from northern Idaho and Portneuf s from southern Idaho. All tests were made in t T h e 2,4-D treatments consisted of mixing of the ammonium salt of 2,4-D with the air-d centrations equivalent to 1, 3, and G pound water solution of the 2,4-D salt was added to it up to 60% of the field capacity of the soi then maintained at this optimum moisture co T h e seeds were washed in 0.2% mercuric then rinsed in sterile water and planted. Eac leguminous plants was inoculated with a 7-da appropriate nodule forming organism. When m were removed from the soil, washed, and exa Protein determination of the plant material of the beans, peas, and wheat were made by a m method using Hibbard's mixture and boric ac were mounted and stained by Heidenhain's h as a further check on nodulation. The potted subjected to different conditions of moisture until the following spring, 1 year later. One pot cate to be referred to as cold-wet was held a moistened; a second pot from each triplicate as warm-wet was held at greenhouse tempe moistened. T h e third pot from each triplicate as warm-dry was also held at greenhouse tem kept dry. T h e following crop year these pots w the same crop and subsequent plant growth obs residua1 effect of the 2,4-D.
In the investigation of the action of 2 , 4 D on isms, the 2,4-D was added at varying rates to oE the general miciobial population changes w counts on nutrient agar.
Also, soil microorganisms were cultured in pr which various amounts of 2,PD had been ad was noted, and after maximum growth of the
